The higher metabolic rate of dominant individuals, found in different species, has been interpreted as the cost that prevents subordinates from cheating by adopting large badges of status. However, an alternative prediction for status-signalling species, in which subordinates may recognize dominants, is that subordinates have the higher metabolic rate because of the greater stress of locating and actively avoiding aggressive interactions with them. In this study, the size of the black bib of the siskin, Carduelis spinus, which is a badge of dominance, was negatively correlated with metabolic rate in daylight, even when controlling for the bird's activity level in the respirometer chamber and its body mass. The size of the black bib, however, was not correlated with metabolic rate in darkness. This suggests that the difference between dominance classes is not related to intrinsic physiological differences, but that subordinates are more susceptible to stressful conditions. When controlling for metabolic rate, a positive correlation appeared between dominance status and body mass. This stresses the importance of knowing the effects of social status on energy requirements for understanding the relationship between body mass and dominance. We conclude that maintaining a high social status may be more stressful to subordinates than to dominant birds.
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Dominance provides many advantages, from preferential access to resources, the best habitats or safer locations, to higher survival or maturing at a younger age (reviewed in Huntingford & Turner 1987; Senar 1994; Piper 1997) . On the other hand, dominant individuals often have a higher metabolic rate than subordinates, either during the day (Roskaft et al. 1986; Hogstad 1987; Reinertsen & Hogstad 1994; Metcalfe et al. 1995) or at night (Bryant & Newton 1994) , which has been interpreted as a cost to dominance (but see Metcalfe et al. 1995 for a different interpretation on salmonids). Thus, the benefits of a high social status, in relation to improved resource access, can be diminished by more frequent agonistic encounters and interactions that increase the metabolic rate (Roskaft et al. 1986 ). This physiological cost could help to explain the evolutionary stability of social systems (e.g. Hogstad 1987; Johnstone & Norris 1993). That dominants can obtain more energy than subordinates (Senar 1994; Piper 1997) and have higher body mass (e.g. Baker & Fox 1978; Lundberg 1985; Piper & Wiley 1990 ) additionally supports the view that dominants have a higher metabolic rate than subordinates.
There is no evolutionary reason to predict a higher metabolic rate in dominant individuals however. In several species subordinates weigh more than dominants (e.g. Ekman & Lilliendahl 1992; Witter & Swaddle 1995; Hake 1996) , which could entail a higher metabolic rate. Subordinates forage under higher predation risks than dominants in natural habitats (Ekman & Askenmo 1984; Ekman 1987; Hogstad 1988b) and this has been replicated in experiments where they had to fly further to get food (Hogstad 1988a; Koivula et al. 1994; Slotow & Rothstein 1995) . After a predation attack, subordinates resume foraging earlier (De Laet 1985; Hegner 1985; Hogstad 1988a) and are more vigilant both for predators and dominant flock companions (Knight & Knight 1986; Waite 1987a, b) . Subordinates receive a disproportionate amount of aggression (Keys & Rothstein 1991) , and have to wait their turn when foraging on limited resources, while dominants just arrive and take them (Craig et al. 1982; Pöysä 1988; Ramenofsky et al. 1992) . Dominants feed without interruptions while subordinates are always attentive to the behaviour and location of dominants, constantly moving around them trying to get some food. All this probably entails more stress (Belthoff et al. 1994) 
